Marfan syndrome: clinical consequences resulting from a medicolegal autopsy of a case of sudden death due to aortic rupture by M. Klintschar et al.
CASE REPORT
Marfan syndrome: clinical consequences resulting
from a medicolegal autopsy of a case of sudden death due
to aortic rupture
M. Klintschar & U. Bilkenroth & M. Arslan-Kirchner &
J. Schmidtke & D. Stiller
Received: 17 June 2008 /Accepted: 8 September 2008 / Published online: 17 October 2008
# The Author(s) 2008. This article is published with open access at Springerlink.com
Abstract To investigate the sudden death of a 31-year-old
man, a medicolegal autopsy was performed. Major findings
were a dilated aortic root with a longitudinal rupture of the
intima and dissection of aorta and right coronary artery and
consequent tamponade of the pericardial sac. Moreover,
arachnodactyly and other skeletal deformities in combina-
tion with the histological finding of a pseudocystic
medionecrosis of the aortic wall were noted. By sequencing
of the FBN1 gene, a mutation (1622G>A) leading to the
diagnosis of Marfan syndrome was found. Genetic counsel-
ing was recommended to the relatives who reported that the
father of the deceased had died at the same age from aortic
rupture. While fortunately the child of the deceased lacked
this mutation, it was found in his younger sister. The results
of the autopsy thus enabled early diagnosis and beginning
of treatment in the sister and thus a considerable statistical
increase in lifespan. With this report, we want to show that
medicolegal autopsies can also have medical consequences
for relatives. We argue that in all sudden and unexpected
deaths in young persons up to 35 years an autopsy should
be performed, not only to detect unnatural causes of death
but also to identify heritable diseases and thus aid the
relatives.
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Introduction
As in most countries, the purpose of a medicolegal autopsy
under the German code of criminal procedure is to identify
and classify unnatural deaths and to establish facts for
further inferences. In the last decades, in most parts of
Europe, the attorneys have increased the threshold for
having a medicolegal autopsy performed, and the autopsy
rates have decreased [1]. We want to show in this report
that a medicolegal autopsy might not only be essential for
the recognition and correct investigation of felonies but can
also identify a genetic disorder and thus help affected
relatives. For these, early diagnosis would be especially
important, as the treatment options of many genetically
determined diseases have improved in the last years.
Marfan syndrome (MFS; MIM 154700) is one of the
most frequent genetic diseases with a prevalence of 1 in
5,000 Europeans [2]. It is inherited as an autosomal
dominant trait with complete penetrance but with pheno-
typic expression that varies considerably, both between and
within families. Affected individuals develop varying
patterns of organ involvement including the cardiovascular,
ocular, skeletal, and pulmonary systems, the skin, and the
dura [3]. Typical complications include severe scoliosis or
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pectus excavatum, spontaneous pneumothorax, retinal
detachment, or sight-threatening glaucoma resulting from
dislocated lenses. Undiagnosed Marfan patients usually die
from acute aortic dissection or rupture and thus have an
average life expectancy of only 32 years [4]. Early
diagnosis and initiation of management by expert centers,
on the other hand, extends the life expectancy of Marfan
patients to over 60 years of age [3].
We want to present the sudden death of a young man with
previously undiagnosed MFS and an autopsy was carried out
because of suspected medical malpractice. Although that
suspicion was rapidly rejected, the diagnosis of MFS had
major consequences for the relatives of the deceased.
Case
A 31-year-old man experienced sudden massive pain in the
chest and abdomen. He was taken to the emergency room
of a hospital and died shortly after arrival. As no diagnosis
was established, the physicians stated an unknown cause
and manner of death. The district attorney had a medicolegal
autopsy performed as medical malpractice was suspected.
Findings at autopsy
The deceased was of high build (1.88 m), with pectus
excavatus, peculiarly long legs and arms, and noted
arachnodactyly.
Internally, the aortic root was grossly enlarged and 1 cm
distal from the aortic valve a longitudinal rupture of the
internal layer of the aorta was found (Fig. 1). The aortic
wall showed a dissection and bleeding into the wall of
nearly the whole vessel, and the blood had found its way
via the wall of the right coronary artery and through the
epicardium into the pericardial sack that contained 250-ml
partly coagulated blood.
In hematoxylin–eosin staining (Fig. 2), the aorta showed
pseudocystic changes in the muscular layer, with deposition
of mucoid substances that stained blue in alcian blue stain
(not shown). In the Elastica van Giesson stain, the aortic
root showed extension and loss of elastic fibers (Fig. 3).
The histologic picture was thus that of a pseudocystic
medionecrosis.
Further information from the relatives of the deceased
Shortly after the autopsy, the sister and the pregnant fiancé of
the deceased asked for the cause of death. They expressed
severe concerns that he might have died from a heritable
disease, as his father also died suddenly at an age of 31 years.
An autopsy had been performed on the father at the
pathologic department of another hospital. We were able to
Fig. 1 Longitudinal rupture of the extended aortic root
Fig. 2 Hematoxylin eosin staining of the media of the aorta showing
pseudocysts with deposition of mucoid substances
Fig. 3 Elastica van Giesson staining of the aortic root showing
extension and loss of elastic fibers
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obtain the autopsy protocol and found that he had also died
from aortic rupture. Macroscopic and histologic findings
were nearly identical. Thus, we told the relatives that we
assumed that both the deceased and his father had suffered
from MFS and that the probability of transmission to either
sister or an unborn child is 50%. To further investigate this
suspicion, we recommended genetic testing of the deceased,
his sister, and daughter who was born soon afterwards.
Genetic testing
With the consent of the relatives of the deceased, mutation
screening was performed in the deceased, his sister, and the
daughter by use of direct sequencing of genomic DNA of
the fibrillin-1 gene (FBN1) from peripheral blood samples.
While the daughter showed the consensus wild-type
sequence, a point mutation at position 1622 was found in
both the deceased and his sister, with exchange of guanine
against adenine (1622G>A). This mutation causes the
exchange of the amino acid cysteine to tyrosine at position
541 of fibrillin-1 (Cys541Tyr).
At the time of the investigation, this mutation had not
previously been reported but it was later published by
Rommel et al. [5].
Discussion
A traumatic aortic rupture in young years and without
atherosclerotic changes is always suspicious for genetic
disorders. Examples would be Ehlers-Danlos disease type
IV or the Loeys-Dietz syndrome [6, 7], but the most
common of these disorders is MFS [3].
About 85% of all cases of MFS are caused by one of
more than 600 known different mutations in FBN1,
whereas mutations in the transforming growth factor-β
receptor 2 (TGF-βR2) gene are rarely observed [5–9]. As
this protein is of importance in the formation of elastic
fibers, the general pathogenetic principle of this disease is
the diminished resistance of all tissues and organs to
traction and pressure [10].The spectrum of symptoms varies
broadly: The major findings that can (but not necessarily
must) be observed in this disease and that can also be
identified during an autopsy are elongated bones, especially
fingers and metacarpals, but also deformations of the thorax
or the palate, mandible, and maxilla. These skeletal findings
are explained by a decreased resistance of the periosteum to
stretching that results in accelerated length growth of the
bones [3]. Other findings, explained by a similar mecha-
nism, are emphysema, hyperflexibility of the joints, and
luxations of the lens. Crucial for the life expectancy,
however, is the enlargement of large arteries, most notably
the aortic root that in most cases leads to death from aortic
rupture, typically in aortic roots of more than 6 cm in
diameter. Prophylactic therapy with beta-blockers (as early
as possible) and aortic root graft surgery in patients with
aortic root diameters of more than 6 cm can double the life
expectancy [3].
Unfortunately, phenotypic variation appears to be largely
independent of the type of mutation. Thus, in some cases,
persons with mutations will have a normal life expectancy,
while in other cases persons with marfanoid habitus will
have a normal FBN1 gene and sometimes even a normal
TGF-βR2 gene [11]. Moreover, the rate of sporadic cases
(de novo mutations) is estimated at 25%. Another problem
is that the diagnosis of MFS is tedious: As there is such a
diversity of mutations, on top of sequencing 65 exons of the
FBN1, gene analysis of the TGF-βR2 gene may be
required. These pitfalls make the MFS a diagnostic challenge
both for the pathologist and the human geneticist [2].
In our case, the deceased showed typical arachnodactyly
and tall build (“marfanoid habitus”), pectus excavatus, and
a longitudinal rupture of the extended aortic root. These
findings and the fact that the father of the deceased had also
died from aortic root rupture at a similar age made the
presence of MFS probable, but it must be borne in mind
that a substantial proportion of patients with this syndrome
can present with aortic rupture but only slight extra-arterial
symptoms [2, 3].
Thus, MFS has to be distinguished from idiopathic
cystic medial necrosis (Erdheim-Gsell syndrome, Erdheim
disease) [12–14], a poorly delimited syndrome that shows
the same histologic findings as in MFS but lacks extravas-
cular findings. Both for Erdheim-Gsell syndrome and for
MFS, only a small number of reports of sudden deaths
exists in the forensic literature [15–18]. There is some
argument whether Erdheim-Gsell syndrome exists as such
[19]. It is discussed to be only an exaggerated age-related
change or a manifestation of several diseases that cannot be
distinguished by a routine autopsy, the most important most
probably MFS [20]. This discussion is further nurtured by
the recently found high incidence of atypical Marfan
syndromes without the “typical marfanoid habitus,” but
with mutations of FBN1 [21]. Thus, we feel that the
experience from our case should prompt pathologists to use
the diagnosis “Erdheim-Gsell Syndrome” as rarely as
possible and take advantage of genetic testing for MFS in
all cases with juvenile cystic medionecrosis, even without
the presence of a “marfanoid habitus.” The goal of this
procedure should be not only to establish the correct
diagnosis but also to give relatives, as in our case, the
opportunity of early prophylactic treatment. But not only
we forensic pathologists are challenged, also the attorneys
that (in the eyes of the authors) should have an autopsy
ordered in every case of sudden death without prior known
diseases up to the third decade, as both death from heritable
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diseases often occurs suddenly and unexpected in young
years without prior diagnosis [22–24], and the chance of a
neglected unnatural death is much higher in sudden deaths
in younger years than afterwards [25].
Open Access This article is distributed under the terms of the
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